). In the Khc mutants, cDhc staining report that disruption of the plus-end motor kinesin I showed little or no posterior localization; rather, it accucauses a shift of dynein from posterior to anterior. mulated strongly at the anterior ( Figure 2D ). Anti-tubulin This provides an explanation for the dynein paradox, staining (see Figure S1 in the Supplementary Material suggesting that dynein is moved as a cargo toward the available with this article online) and previous tests indiposterior pole by kinesin-generated forces. However, cate that the anterior-posterior gradient of microtubules other results present a new transport polarity puzzle.
In Khc null stage-8 to -10 oocytes, anti-Gurken immunostaining revealed that anterodorsal accumulation was ner [7, 20] . Gurken protein is expressed and secreted either weak or absent (see Figure S3 ). Consistent with poor Gurken expression, kekkonI mRNA, which is normally induced in anterodorsal follicle cells by Gurken signaling from the oocyte, was weak or absent (see Figure S3 ). These results indicate that Khc in the germline is required for normal anterodorsal Gurken expression and signaling. The processes underlying anterodorsal Gurken expression were examined by in situ hybridization and light microscopy. During stages 6-8, gurken mRNA showed a normal transition from localization at the posterior to localization at the anterior margin ( Figures 3D and 3E) . The anterior signal in stage 8 appeared as a ring in both mutants and controls when oocytes were angled appropriately [20] . However, in stage-9 and -10 mutant oocytes, rather than localizing to the anterodorsal corner, the gurken signal was almost always spread evenly across the anterior in a broad diffuse band that had no ring-like profile ( Figure 3F ). This indicates that kinesin I is critical for normal anterodorsal localization of gurken mRNA. Poor expression of Gurken from the mislocalized mRNA, and the consequent lack of dorsalization, is likely to reflect position-dependent translational repression [7] .
The position of the oocyte nucleus on the anterior margin defines the site of gurken mRNA localization and thus is a critical part of the localization mechanism [21] . 
